r 


AD-A055  701 


UNCLASSIFIED 


ARINC  RESEARCH  CORP  ANNAPOLIS  HD  F/6  13/10 

DESTROYER  ENGINEERED  OPERATING  CYCLE  (DOEOC)  SYSTEM  MAINTENANCE--ETC (U) 
APR  78  C E WILSON  N00024-78-C-4062 

1652-03-17-1760 


1 

■ I 

I 


D 3 cFOR  FURTHER  TRAM 

— publication  1652-03-17-1760 

M 1978  l | 


F 

40  DESTROYER  ENGINEERED  OPERATING  CYCLE 
iO  (DDEOC) 


System  Maintenance  Analysis 
FF-1052  CLASS 

WEAPONS  HANDLING  SYSTEMS 

SMA  216-722 

REVIEW  OF  EXPERIENCE 
April  1978 


Prepared  for 

Director,  Escort  and  Cruiser 
Ship  Logistic  Division 
Naval  Sea  Systems  Command 
Washington,  D.  C. 

under  Contract  N00024-78-C-4062 


fy  <£/ 


RESEARCH  CORPORATION 


T 

r 


DESTROYER  ENGINEERED  OPERATING  CYCLE 
(DDEOC) 

SYSTEM  MAINTENANCE  ANALYSIS 
FF-1052  CLASS 
WEAPONS  HANDLING  SYSTEMS 

SMA  216-722 

REVIEW  OF  EXPERIENCE 


April  1978 


Prepared  for 

Director,  Escort  and  Cruiser 
Ship  Logistic  Division 
Naval  Sea  Systems  Command 
Washington,  D.C. 

under  Contract  NQ0024-78-C-4062 


by 

C.E.  Wilson 


I 


% 

i. 


ARINC  Research  Corporation 
a Subsidiary  of  Aeronautical  Radio,  Inc. 
2581  Riva  Road 
Annapolis,  Maryland  21401 

Publication  1652-03-17-1760 


78  06  16  017 


FOREWORD 


This  report,  the  Review  of  Experience,  documents  the  historical  mainte- 
nance experience  for  the  FF-1052  Class  Weapons  Handling  Systems,  presents  an 
analysis  of  the  problems  encountered,  and  recommends  actions  to  improve 
system  material  condition.  It  has  been  developed  for  NAVSEA  934X,  the 
sponsor  of  the  Destroyer  Engineered  Operating  Cycle  (DDEOC)  Program,  under 
Navy  Contract  N00024-78-C-4062 . 
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SUMMARY 


This  goal  of  the  Destroyer  Engineered  Operating  Cycle  ( PDKOC ) Program 
is  to  effect  an  early  improvement  in  the  material  condition  of  ships,  at  an 
acceptable  cost,  while  maintaining  or  increasing  their  operational  avail- 
ability during  an  extended  operating  cycle.  In  support  of  this  goal. 

System  Maintenance  Analyses  (SMAs)  are  being  conducted  for  selected  systems 
and  subsystems  of  designated  surface  combatants.  The  principal  element  of 
an  SMA  is  the  Review  of  Experience  (ROE) . This  report  documents  the  ROE 
for  the  FF-1052  Class  Weapons  Handling  Systems,  c— 


An  ROE  is  an  analyses  of  existing  and  anticipated  problems  that  affect 
the  operational  performance  or  maintenance  program  of  a ship  system.  The 
ROE  report  serves  as  a vqhicle  for  assessing  the  significance  and  conse- 
quences of  identified  maintenance  problems.  It  also  presents  Specific- 
recommendations  and  a system  maintenance  policy  for  preventing  or  reducing 
the  impact  of  problem  occurrence,  while  improving  material  condition  and 
maintaining  or  increasing  system  availability  throughout  an  extended 
operating  cycle. 

All  available  maintenance  data  were  analyzed  in  the  Weapons  Handling 
Systems’  ROE.  The  documented  maintenance  experience  of  the  systems  were 
reviewed  through  analysis  of  Maintenance  Data  System  (MDS)  data,  Casualty 
Refxjrts  (CASREPs) , and  system  overhaul  records.  Initial  findings  from 
these  sources  were  correlated  with  Tlanned  Maintenance  System  U’MS) 
requirements,  system  alterations,  and  system  technical  manuals  to  identify 
maintenance  problems.  Discussions  were  held  with  appropriate  technical 
codes  to  validate  identified  problem  areas,  identify  undocumented  mainte- 
nance problems,  and  determine  the  status  of  current  and  planned  actions 
affecting  the  system.  All  findings  were  evaluated,  and  appropriate 
conclusions  were  developed.  Recommendations  were  then  formulated  to 
(1)  implement  existing  and  newly  defined  corrective  actions,  (2)  minimize 
the  occurrence  of  identified  problems  and  their  impact  on  the  extended 
operating  cycle,  and  (3)  identify  the  maintenance  required  throughout  the 
operating  cycle. 
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The  major  findings  and  conclusions  resulting  from  the  Review  of 
Experience  for  the  Weapons  Handling  Systems  are  summarized  as  follows: 

• Major  restorative  maintenance  of  the  Weapons  Handling  Systems 
will  not  be  required  during  Baseline  Overhaul  (BOH)  or  during 
the  Engineered  Operating  Cycle  (E OC) . 

• Ship's  Force  personnel  are  normally  capable  of  maintaining  these 
systems  with  occasional  Intermediate  Maintenance  Activity  assistance. 

• Current  PMS  procedures,  as  modified  by  recommendations  of  this 
report , are  adequate  to  maintain  the  Weapons  Handling  Systems 
throughout  the  EOT. 

• The  determination  of  specific  repairs  to  be  accomplished  on  the 
ASROC  Direct  Loader  System  during  BOH,  intra-cycle  SKAs,  and 
follow-on  ROHs  should  be  made  on  the  basis  of  the  System  Operability 
Test  (SOT)  results  (as  defined  in  NAVSECPH1LADIV  Publication 
T-1B21-4).  Post-repair  testing  should  be  accomplished  by  using 

the  same  procedure . 

• Continued  reliable  operation  of  the  Weapons  Handling  Systems  can  be 
expected  with  the  performance  of  the  recommended  maintenance  actions 
listed  in  Table  S-l. 
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CHAPTER  ONE 


INTRODUCTION 


1 . 1 BACKGROUND 

In  support  of  the  Destroyer  Engineered  Operating  Cycle  (DDEOC) 
Program  sponsored  by  NAVSEA  934X,  System  Maintenance  Analyses  (SMAs)  are 
being  conducted  on  selected  systems  and  subsystems  of  program-designated 
surface  combatants.  The  principal  element  of  an  SMA  is  the  Review  of 
Experience  (ROE) . This  report  documents  the  ROE  for  the  FF-1052  Class 
Weapons  Handling  Systems,  which  were  selected  for  analysis  because  equip- 
ments of  these  systems  are  on  the  FF-1052  Class  Maintenance  Critical 
Equipment  List. 


1.2  PURPOSE  AND  aCOPE 

An  ROE  is  an  analysis  of  existing  and  anticipated  problems  that  affect 
the  operational  performance  or  maintenance  program  of  a ship's  system.  The 
ROE  report  serves  as  a vehicle  for  assessing  the  significance  and  conse- 
quences of  identified  problems.  It  also  presents  specific  recommendations 
and  a system  maintenance  policy  for  preventing  or  reducing  the  impact  of 
problem  occurrence,  while  improving  material  condition  and  maintaining  or 
increasing  system  availability  throughout  an  extended  operating  cycle. 

The  analysis  of  the  Weapons  Handling  Systems  was  concerned  with  only 
those  system  components  that  had  been  installed  or  were  on  board  ship  as  of 
the  fourth  quarter  of  Fiscal  Year  1976.  A list  of  the  major  components 
considered  is  provided  in  Appendix  A. 

The  analysis  used  all  available  documented  data  from  which  system 
maintenance  problems  could  be  identified  and  studied.  These  data  were 
obtained  from  the  Maintenance  Data  System  (MDS) , Casualty  Reports  (CASREPs) , 
system  overhaul  records,  Planned  Maintenance  System  (PMS)  requirements, 
system  alteration  documentation,  and  system  technical  manuals.  Sources  of 
undocumented  data  employed  in  this  analysis  included  discussions  with 
cognizant  technical  personnel. 


1 . 3 SYSTEM  FUNCTION  AND  DESCRIPTION 


The  Weapons  Handling  Systems  of  the  FF-1052  Class  ships  consist  of 
installed,  mobile,  and  portable  equipments.  The  installed  equipments,  such 
as  the  ASROC  Direct  Loader  System  and  the  Torpedo  Handling  System  in  Number 
One  Magazine,  are  used  to  move  weapons  from  their  stowed  position  in  chocks 
to  the  ASROC  cell  or  torpedo  tube  from  which  they  can  be  tactically  employed. 
Mobile  handling  equipment,  such  as  hand-’-' ft  trucks  and  dollies,  are 
used  to  move  weapons  on  deck  from  their  boarding  point  to  their  respective 
magazines.  Portable  handling  equipment  consists  of  containers,  pneumati- 
cally operated  chain  hoists,  lifting  slings,  lifting  beams,  and  over-the- 
side  handling  booms.  These  equipments  are  normally  used  to  load  weapons 
from  either  a pier  or  a small  boat  alongside;  however,  they  may  also  be 
used  to  retrieve  exercise  shots  from  the  water.  The  Weapons  Handling 
Systems  of  the  FF-1052  Class  ships  provide  a safe  and  convenient  means  of 
boarding,  moving,  stowing,  and  loading  all  the  types  of  ordnance  normally 
carried  on  board. 


1 . 4 REPORT  FORMAT 

The  remaining  chapters  of  this  report  describe  the  analysis  approach 
utilized  (Chapter  Two) , briefly  define  significant  system  maintenance  prob- 
lems encountered  and  discuss  potential  problem  solutions  (Chapter  Three) , 
and  summarize  the  conclusions  and  recommendations  derived  from  the  analysis 
(Chapter  Four) . Specific  analyses  and  evaluations  supporting  the  results 
of  this  effort  are  included  as  appendixes  to  this  report.  A list  of 
selected  references  precedes  the  appendixes. 
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CHATTER  TWO 


APPROACH 


2.1  OVERVIEW 

This  chapter  describes  the  approach  to  the  performance  of  the  ROE 
for  the  Weapons  Handling  Systems.  Primary  data  -.oui.es  were  i dent  i fed  in 
Section  1.2.  These  data  were  used  to  identify,  define,  and  analyze  main- 
tenance problems  that  will  significantly  affect  the  Weapon:  Handling 
Systems'  maintenance  program.  A recommended  as  ■ . . ■ of  action  relative  to 
the  maintenance  program  was  formulated  on  tin  ! a a of  thi  analysis  result 

Eor  purposes  of  the  analysis  per  forme  i,  tv  W<  upon-;  Handling  System 
was  divided  into  three  main  functional  gtou:  ; installed  handling  equip- 
ment, mobile  handling  equipment,  and  poitnbli  handling  equipment.  The 
analysis  was  initiated  at  the  component  level  at  which  Allowance  Parts 
Lists  (APL)  numbers  are  assigned.  Major  steps  of  the  analysis  were  as 
fol lows  : 


• Compiling  relevant  documented  and  undocumented  maintenance  history 
data 

• Analyzing  the  < data  to  identify  and  define  maintenance  problems 
expected  to  have  a significant  impact  on  system  maintenance 

• Recommending  a specific  course  of  action  for  solution  of  system 
mai n t e n an eo  p rob lems 

Each  of  these  activities  is  described  in  the  following  sections. 


2 . 2 DATA  COMP  T LAT I ON 

The  analysis  began  with  the  compilation  of  comprehensive  data  on  the 
maintenance  history  of  the  system.  The  data  file  consisted  of  four  key 
elements:  an  MD?  data  bank,  a CAS REP  narrative  summary,  a system  overhaul 
experience  summary,  and  a system  ShipAlt  summary.  A library  of  appropriate 
technical  manuals,  bulletins,  and  related  documents  were  also  assembled. 

The  MDS  data  bank  was  compiled  by  examination  of  all  MPS  data  reported  for 
the  FF- 1052  Class  from  1 January  1070  through  31  October  107b.  Overhaul 
information  was  obtained  from  authorized  Ship  Alteration  and  Repair  Packages 
(SAKPs)  for  the  FF- 1052  Class. 
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Potential  maintenance  problems  associated  witli  tho  systems  and  thcit 
components  wore  identified  by  sctcon  ing  data  obtained  from  (lie  above  - 
do  set*  iIhmI  ".ounv:;  a:;  well  at;  from  sh  i p surveys , discussion:;  with  Navy  tech- 
nical personnel,  and,  when  appropriate,  NAVPKA  special-interest  programs. 

MDS  data  const  i t.utod  the  initial  and  primary  source  of  information 
screened.  The  resulting  data  base  includes  all  part  and  labor  records,  as 
well  as  narrative  material,  describin')  maintenance  actions  reported  against 
system  components.  Maintenance  actions  arc  represented  by  Job  Control 
Numbers  (JON)  . The  purpose  of  the  first  .step  in  the  screening  process  was. 
to  identity  the  maintenance  act  ions  that  had  been  report ed  against  compo- 
nents <d  tlii'  s.ystem  under  investigation. 

Computer-assisted  analysis  was  next  employed  to  quantify  t he  man-hour 
and  part -expenditure  burdens  incurred  for  each  component,  not  only  for  the 
selected  component  s individually  but  also,  as  appropriate,  for  each  generic 
class  of  components.  Individual  components  or  component  classes  that  had 
contributed  sign! f leant  ly  to  the  systems'  maintenance  burden  were  selected 
for  t ho  analysis  descrilx'd  below.  Components  wore  also  selected  for  anal- 
ysis it  they  had  generated  a significant  manlier  of  CASRKPs  or  if  other 
sources  ol  information  (e.g.,  ship  surveys  or  overhaul  experience)  disclosed 
significant  concern  regarding  maintenance  problems  or  the  maintenance  pro- 
grams for  the  components. 

Detailed  analysis  ol  the  selected  components  was  directed  toward 
defining  each  mai  nt  ounce  problem  in  terms  ol  several  specific  factor:;; 
the  effect  of  t he  problem  on  the  component  and  system,  the  interval  between 
occurrences  of  the  problem,  the  redundancy  ot  the  at feeted  component  within 
the  system,  the  ot  it  ieality  ol  the  component  to  the  system,  the  resources 
required  to  perform  the  maintenance  necessary  to  correct  the  problem,  and 
the  expected  component  or  system  downtime. 

.’..■1  ANAI.VblS  Of  OOMI'ONUNT  MA  I NTP.NANCK  t’KOIM  ,P.M:'.  AND  PP.PINITION  OK  SOhUTlONS 

Once  the  component  ma  i it  t enan't’  problems  and  their  causes,  were  identi- 
fied, solutions  were  sought  by  examining  each  problem  in  relation  to  the 
extent  I <1  which  It  i . I eciiqn  i /.od  and  its  susceptibility  to  established  types 
of  correct  i ve  act  ion.  These  analysis  criteria  can  lie  expressed  by  t he 
tol  low  i nq  < pies  t i . nis  ; 

• is  the  ptoblctn  known  to  the  Navy  technical  community  and  lias  a 
solution  been  proposed  or  establ ishod? 

• Will  .1  des  iqti  change  reduce  ot  eliminate  tho  problem? 

• is  the  problem  FMii-ri'  1 at  ed?  Can  the  problem  be  reduced  or  elimi- 
nated by  changes  to  PM5J?  (Those  changes  might  include  adding  or 
do  let  m>)  regu i t omen t . , changing  requirement  frequency,  oi  develop- 
ing material  condition  as  •>  • sttu-nl  tests  and  pi  oeodnt  es . ) 


•l 


Can  the  problem  bo  reduced  or  eliminated  by  improving  the  systems' 
Integrated  Logistics  Support  (ILS)? 


• Can  the  problem  be  reduced  or  eliminated  by 
Intermediate  Maintenance  Activity  (IMA),  or 


improving  Ship's  Force, 
depot- love l capabi lit ios 


Can  the  problem  bo  reduced  or  eliminated  by  periodically  performing 
restorative  maintenance?  Should  this  be  accomplished  at  a Selected 
Restrictive  Availability  (SRA)  by  Ship's  Force,  IMA,  or  depot- level 
faci lit ies? 


Is  the  run-to- fai lure  concept  a viable  maintenance  strategy  for  the 
associated  equipment? 


An  affirmative  answer  to  any  question  resulted  in  analysis  of  the 
effects  of  the  solution.  A negative  answer  prompted  the  analyst  to  go  to 
the  next  question.  After  all  the  questions  were  answered,  the  alternative 
near-term  and  long-term  solutions  were  evaluated  and  the  most  acceptable 
alternatives  defined  and  documented  as  recommendations.  "Near-term"  recom- 
mended solutions,  as  used  in  this  report,  are  those  that  should  be,  and 
are  likely  to  lie,  accomplished  before  completion  of  the  initial  FF-1052 
Class  Baseline  Overhaul  (BOHs).  "Long-term"  recommended  solutions  are 
those  that  are  not  likely  to  be  accomplished  until  some  or  all  of  the 
FF-1052  Class  BOHs  have  been  completed. 


The  historical  overhaul  experience  for  all  installations  of  each 
selected  component  was  then  correlated  with  the  recommended  problem  solu- 
tions. An  evaluation  was  made  to  establish  the  Baseline  Overhaul,  intra- 
cycle, and  follow-on  Regular  Overhaul  requirements  for  each  selected 
component . 


CHAPTER  THREE 


RESULTS 


3 . 1 OVERVIEW 

This  chapter  presents  the  results  of  the  analysis  of  the  Weapons 
Handling  Systems  installed  in  FF-1052  Class  ships.  Preliminary  analysis 
identified  six  components * as  the  major  maintenance  burden  contributors 
of  the  Weapons  Handling  Systems.  Table  3-1  summarizes  the  MDS  data  reported 
against  these  six  components  and  compares  it  with  the  total  data  reported 
for  all  components  of  the  systems. 

It  was  disclosed  during  analysis  that  many  items  of  weapons  handling 
equipment  are  provided  to  the  ships  as  equipage  under  Allowance  Equipage 
Lists  (AELs).  In  some  cases,  the  items  provided  also  have  associated 
Allowance  Parts  Lists  (APLs),  while  in  other  instances  the  items  only  have 
National  Stock  Numbers  (NSNs).  In  reviewing  the  MDS  data,  it  was  discov- 
ered that  similar  maintenance  actions  for  an  item  of  weapons  handling 
equipment  were  randomly  reported  under  either  the  AEL  that  provided  it, 
the  APL  for  the  items,  or  as  indeterminate  items  under  such  headings  as 
"Not  Listed"  and  "Unknown".  The  magnitude  of  this  problem  is  demonstrated 
by  the  fact  that  31.2  percent  (or  654)  of  the  total  2,098  JCNs  reported 
against  the  Weapons  Handling  Systems  (see  Table  3-1)  were  reported  as 
indeterminate  items  under  "Not  Listed"  or  "Unknown".  These  654  JCNs  ac- 
counted for  28.5  percent  (or  3,098)  of  the  10,865  total  Ship's  Force  man- 
hours, and  47.9  percent  (or  2,463)  of  the  5,145  total  IMA  man-hours  reported 
against  the  combination  of  all  Weapons  Handling  Systems . As  a result  of 
this  reporting  phenomenon,  the  percentage  of  maintenance  parameters  (JCNs, 
Ship's  Force,  and  IMA  man-hours  and  parts  costs)  listed  in  Table  3-1  are 
low.  They  are  low  because  many  valid  actions  relating  to  the  six  components 
were  reported  under  "Not  Listed"  or  "Unknown"  categories,  and  their  numeric 
values  are  not  included  under  the  APL  for  the  item. 

To  ensure  that  all  maintenance  actions  were  examined  for  periodic 
recurrence  regardless  of  how  they  were  reported,  the  narrative  a companying 
each  of  the  2,098  JCNs  was  examined.  This  examination  led  to  the  conclusion 


*In  this  report,  the  terms  "component"  and  "equipment"  are  used  inter- 
changeably to  refer  to  portions  of  the  systems. 


preckwao  iJUMc 
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that  none  of  the  nix  selected  components  listed  in  Tabic  3-1  had  experi- 
enced any  commonly  recurring  part  failures  beyond  the  routine  replacement 
of  hydraulic  oil  filter  cartridges.  The  principal  recurring  maintenance 
disclosed  by  the  review  of  narratives  was  for  static  and  dynamic  testing 
of  the  handling  equipment  and  for  routine  calibration  of  tools  and  gages. 


CAS REP  analysis  supported  the  MDS  data  ana lys i s , which  was  performed 
to  define  repetitive  or  significant  maintenance  actions.  Table  B-l  (Ap- 
pendix B)  summarizes  the  CASREP  distribution  for  the  equipments  of  the 
Weapons  Handling  Systems  and  indicates  the  percentage  of  total  system 
CASRKPs  attributed  to  each  equipment,  as:  well  as  the  types  of  failures 
experienced.  Discussions  with  Navy  technical  personnel  confirmed  that  the 
components  of  the  Weapons.  Handling  Systems  had  not  experienced  major 
maintenance  problems.  However,  some  system  maintenance  considerations 
were  identified  by  the  analysis  as  worthy  of  discussion,  including  the 
following:  (1)  static  and  dynamic  load  testing  of  handling  equipment  and 

tool  and  gage  calibration,  (2)  flexible  hydraulic  and  air  hoses,  (3)  ASKOC 
blast  door  seals , (4)  mobile  hand-lift  trucks,  (6)  system  operability  tests 
of  the  ASKOC  Direct  loader  System,  and  (6)  three  integrated  logistic  sup- 
port (II, S)  items.  These  six  topics  are  discussed  ir\  subsequent  sections 
of  this  report: . 


3.2  STATIC  AND  DYNAMIC  1.0 AD  TESTS 
3.2.1  Discussion 


Review  of  the  MDS  narratives  revealed  that  47?  jONs,  involving  a 
total  expenditure  of  2,206  Ship's  Force  man-hours  and  1,808  IMA  man-hours, 
were  reported  for  various  weight  tests,  performed  on  Weapon:;  Handling 
Equipments  during  the  data  period.  Sixty-three  of  these  JCNs , involving  l 70 
Ship’s.  Force  and  170  IMA  man-hours,  were  related  to  tool  and  gage  calibra- 
tion. All  such  test  ing  and  calibration  is  a part  of  the  routine  RMS  and  is 
not  indicative  of  a maintenance  problem.  However,  the  magnitude  of  testing 
and  calibration  is  such  that  it  has  accounted  for  22.7  percent  of  the 
total  reported  JCNs  for  all  systems,  and  20.3  and  35.1  percent  of  the  total 
reported  Ship's  Foret1  and  IMA  man-hours.,  respectively.  Thus  static  and 
dynamic  testing  of  weapons  handling  equipment  is  a time-consuming  task, 
and  is  also  one  with  rigid  frequency  requirements.  Table  3-2  lists  the 
intervals  at  which  various  components  of  the  Weapons  Handling  Systems 
must  be  tested  and  defines  the  maintenance  level  designated  to  accomplish 
the  testing.  All  weight  tests  listed  in  Table  1-2  are  currently  covered 
by  t'MS  and  are  reiterated  here  because  the  maximum  allowable  interval 
between  tests  is  48  months.  This  interval  is  less  than  the  60-month 
extended  operating  cycle  currently  envisioned  for  DDEOC  ships.  Therefore, 
it  is  important  that  Weapons  Handling  Systems  weight  tests  be  scheduled 


as  hard-time  actions  in  the  FF-1052  Class  Maintenance 
that  the  maximum  test  intervals;  are  not  exceeded. 


Flan  (CMP)  to  ensure 


Table  3-2.  WEIGHT  TEST  REQUIREMENTS  FOR  THE  WEAPONS  HANDLING  EQUIPMENT 


Component 

Requi  remen  t 

Test 

Interval 
(Months ) 

Performed  By 

ASROC  and  HARPOON 
Handling  System* 

200%  Static  Test 

150%  Dynamic  Test 

100%  Rated  Load  Test 

48 

Tender  or 

Industrial 

Activity 

Torpedo  Handling 
Equipment , No.  1 
Magazine 

200%  Static  Test 

150%  Dynamic  Test 

100%  Rated  Load  Test 

48 

Tender  or 

Industrial 

Activity 

Torpedo  and  ASROC 
Over- the- Si  de 
Handling  Equipment 

200%  Static  Test 

150 % Dynamic  Test 

100%  Rated  Load  Test 

48 

Tender  or 

Industrial 

Activity 

Hand- Lift  Trucks 
(Mk  42  Mods  1 and 

2 or  Mk  45  Mod  1 ) 

200%  Static  Test 

18 

Tender 

Handling  Dolly 
(Mk  24  Mods  0 
and  1 ) 

200%  Static  Test 

18 

Tende  r 

Sling,  Mk  75**  or 
Sling,  Mk  99** 

200%  Static  Test 

18 

NWS,  Earle  , N.J.  or 
NWS,  Concord,  Ca. 

Torpedo  Sling 
(Mk  102  Mod  0**) 

200%  Static  Test 

18 

NWS,  Earle,  N.J.  or 
NWS,  Concord,  Ca. 

Torpedo  Sling 
(Mk  106  Mod  0**) 

200%  Static  Test 

18 

NWS,  Earle  , N.  J.  or 
NWS,  Concord,  Ca. 

Hoisting  Bar  (Aero 
64- A**  or  Weapon 
Carrier  Mk  57 

Mod  0**) 

200%  Static  Test 

18 

NWS,  Earle,  N.J.  or 
NWS,  Concord,  Ca. 

Container's  Lift- 
ing Sling  (Mk  120 
Mod  0**) 

200%  Static  Test 

18 

NWS,  Earle,  N.J.  or 
NWS,  Concord,  Ca. 

‘Accomplish  weight  testing  in  accordance  with  NAVSECPHILADIV  Publica- 
tion T- 1821- 3.  This  testing  is  recommended  because  ShipAlt 
FF- 1052-114-K,  which  installs  the  HARPOON  weapon  capability,  will  be 
accomplished  on  FF-1052  Class  ships  prior  to  or  during  BOH. 

“Return  to  NWS,  Earle,  N.J.  , or  NWS  Concord,  Ca. , for  static  testing 
in  accordance  with  OP  44941. 


3.2.2 


He  c omme  ndat  ions 
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For  the  near  terra,  it  is  recommended  that  all  required  weight  tests 
for  the  Weapons  Handling  Systems  be  accomplished  during  the  last  month  of 
BOH. 

The  following  long-term  actions  are  recommended: 

• The  DDEOC  program  should  schedule  IMAs  and  industrial  facilities 
to  accomplish  all  required  intra-cycle  weight  testing  on  a hard- 
time basis  for  ensuring  that  maximum  allowable  test  intervals  are 
not  exceeded. 

• Accomplish  all  required  weight  tests  for  the  Weapons  Handling 
Systems  during  the  last  month  of  each  follow-on  ROH. 

3.3  FLEXIBLE  HYDRAULIC  AND  AIR  HOSES 


I 

I 

I 

I 

I 

I 


» 
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3.3.1  Discussion 


During  review  of  the  MDS  narratives,  a significant  number  of  mainte- 
nance actions  were  identified  relating  to  hydraulic  hose  damage  and  failure 
and  hydraulic  system  leaks.  In  addition,  five  CASREPs  of  the  ASROC  electro- 
hydraulic  hoist,  two  CASREPs  of  the  ASROC  traveling  bridge  crane,  and  one 
CASREP  of  the  ASROC  hand  pump  were  attributed  to  hydraulic  problems.  Most 
hydraulic  leaks  were  not  critical  in  nature  and  did  not  require  a large 
number  of  man-hours  to  correct.  Only  three  of  the  eight  CASREPs  associated 
with  hydraulic  problems  were  attributed  to  leaks.  However,  a total  of  34 
hydraulic  hoses  were  replaced  on  the  ASROC  Direct  Loader  System  during  the 
data  period.  The  parts  usage  did  not  reflect  frequent  recurring  usage  of 
a particular  hose  assembly  but  rather  an  infrequently  recurring  usage  of 
several  different  hoses  within  the  system. 

Review  of  applicable  APLs  and  discussions  with  cognizant  Navy  techni- 
cal personnel  revealed  that  the  hydraulic  hoses  used  in  the  ASROC  Handling 
System  are  not  normally  stocked  on  board  as  ready-for-issue  spares.  In 
the  event  of  a hose  failure,  the  normal  procedure  is  to  have  a replacement 
fabricated  by  an  IMA  or  industrial  facility.  Since  Ship's  Force  personnel 
do  not  have  the  capability  of  fabricating  and  testing  replacement  hydraulic 
hoses,  an  operational  failure  can  lead  to  an  inoperative  handling  system 
until  outside  assistance  can  be  provided  to  fabricate  a replacement  hose 
assembly.  To  prevent  such  operational  failures,  it  is  recommended  that 
all  ASRtX’  Handling  System  hoses  be  replaced  at  five-year  (36  months) 
interval s . 


I 

l 
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Review  of  the  Naval  Ship  Technical  Manual,  Chapter  9480. 16h,  indicated 
that  rubber  and  reinforced  rubber  hoses, used  as  flexible  connectors  between 
resiliently  mounted  pumps  and  rigid  piping  or  equipments, should  be  replaced 
every  five  years  (36  months).  The  hydraulic  hoses  used  in  the  ASROC  Direct 
Loader  System  fall  into  this  category.  The  periodic  replacement  of  hydrau- 
lic hoses  should  minimize  in-service  failures  and  reduce  CASREPs. 
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The  flexible  hoses,  which  are  used  as  air  supply  lines  to  portable 
pneumatic  chain  hoists  and  the  installed  torpedo  hoist,  operate  from  ship's 
service  air  pressure  at  a nominal  100  (+10)  psiq.  Since  these  hoses  are 
not  permanently  installed  and  are  not  used  on  a daily  basis,  routine  re- 
placement at  five-year  intervals  is  not  warranted.  These  hoses  should  be 
visually  inspected  on  an  annual  basis  and  hydrostatically  tested  to  150 
percent  ot  the  nominal  working  pressure  or  150  psiq.  The  hoses  .should  be 
replaced  only  if  they  fail  this  annual  test  and  inspection. 

3.3.2  Re  comme  n da  t i on  s 

The  following  near-term  actions  are  recommended: 

• Replace  all  flexible  hydraulic  hoses  in  the  ASROC  Direct  Loader 
System  during  BOH. 

* EX' ve lop  an  annual  IMS  requirement  to  "visually  inspect  and 
hydrostatically  test  to  150  psig  all  flexible  air  hoses  used  in 
the  Weapons  Handling  Systems".  Hose  replacement  should  be  on 

the  basis  of  the  results  of  these  inspection  and  test  requirements. 

For  the  long-term,  it  is  recommended  that  the  replacement  of  all 
flexible  hydraulic  hoses  in  the  Weapons  Handling  Systems  should  be  accom- 
plished during  follow-on  overhauls. 


3.4  ASROC  BLAST  DOOR  SEALS 
3.4.1  Discussion 

Review  of  MDS  data  and  narratives  revealed  that  the  blast  door  seals 
were  replaced  as  an  item  of  corrective  maintenance  on  at  least  lo  different 
ships  during  the  intra-cycle  period.  Of  21  FF-1052  Class  SARPs  reviewed, 

13  showed  replacement  of  the  blast  door  seals  during  ROH.  The  most  fre- 
quently reported  reason  for  the  replacements  was  attributed  to  leakage  and 
general  deterioration.  This  particulat  failure  is  not  critical  to  the 
ASROC  Handling  and  Loading  Systems  but  does  contribute  to  the  overall 
maintenance  burden  by  moisture  causing  corrosion  and  deterioration  of 
other  components.  On  the  basis  of  historical  experience  reported  in  MDS 
data  and  FF-1052  Class  SARPs,  it  has  been  determined  that  these  seals 
wrll  not  maintain  their  integrity  over  an  extended  operating  cycle  of 
60  months.  Therefore,  it  is  recommended  that  a replacement  interval  of 
36  to  40  months  be  established. 


3.4.2  Recommendat ions 


The  following  near-term  act  ions  are  recommended : 


• Replace  the  ASROC  blast  doot  seals  during  BOH. 

• Establish  a replacement  interval  of  3n  to  40  months  fot  ASROC 
blast  door  seals. 


r 


i 
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3.5  MOBILE  HAND-LIFT  TRUCKS 

Mobile  hand-lift  trucks,  such  as  the  Mk  42  Mods  1 and  2 and  the  Mk 
45  Mod  0,  require  periodic  return  to  a tender  or  repair  facility  for 
inspection,  repair,  and  load-lift  mechanism  testing.  This  is  required 
by  MIP  8-175/1-75  at  18-month  intervals.  Review  of  MDS  data  revealed 
that  it  is  common  practice  to  report  the  total  cost  of  these  equipments 
when  they  are  sent  to  the  tender  for  repair  and  testing,  rather  than  re- 
porting the  actual  cost  of  any  repair  parts  used.  Table  3-3  presents  the 
reported  costs  associated  with  replacement  of  the  mobile  handling  equipment . 


Table  8-8.  REPORTED  HAND  TRUCK  AND  TORPEDO  DOLLY 
REPLACEMENT  COSTS 

Component 

Average 
Reported 
Unit  Cost 
(Dollars) 

Numbe  r 
Replaced 

Total  Reported 
Cost 

(Dollars) 

Aero  22 A Torpedo  Dolly 

5,585 

3 

16,755 

Mk  42  Mod  1 Hand  Truck 

1,573 

30 

47,190 

Mk  42  Mod  2 Hand  Truck 

800 

14 

11,200 

Mk  42  Mod  0 Hand  Truck 

1,170 

13 

15,210 

Total 

90,355 

Review  of  the  MDS  narratives  indicates  that  most  of  these  reported 
replacements  wore  only  reports,  of  returning  these  equipments  to  a tender 
for  maintenance,  in  accordance  with  PMS  requirements.  The  major  point  to 
be  made  is  that  $'30,  355  , or  66  percent,  of  the  $1 36,900,  reported  against 
the  total  Weapons  Handling  Systems  is  attributed  to  these  mobile  handling 
equipments.  Reducing  the  total  reported  maintenance  parts  cost  to  the 
Weapons  Handling  Systems  by  $90,  *55  results  in  a total  reported  maintenance 
parts  cost  of  $46,641  for  the  system  over  the  entire  data  period.  This 
corresponds  to  approximately  $233  per  ship  operate  year  (assuming  200 
ship  operating  years  for  all  systems)  for  the  corrective  maintenance  cost 
associated  with  the  Weapons  Handling  Systems.  This  small  dollar  value 
tends  to  confirm  the  previous  conclusion  that  equipments  of  the  Weapons 
Handling  Systems  have  not  been  a major  burden  in  terms  of  corrective  main- 
tenance, and  the  total  dollars  reported  against  equipments  of  the  FF-1052 
Class  Weapons  Handling  Systems  are  not  a reliable  indicator  of  the  magnitude 
of  past  corrective  maintenance. 


3.6  AS ROC  SYSTEM  OPERABILITY  TESTING 
3.6.1  Discussion 


ShipAlt  FF-1052-114-K  provides  for  the  installation  of  the  HARPOON 
Surface  to  the  Surface  Weapons  System  on  FF-1052  Class  ships  and  is  being 
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accomplished  on  ships  of  the  class  as  they  undergo  Baseline  Overhaul . To 
provide  standardized  guidance  for  the  installation,  alignment,  weight 
testing.  System  Operability  Testing,  and  final  check-out  of  the  HARPOON 
installation,  NAVSECPHILADIV  has  prepared  Publication  T-1R21-1,  -2,  -3,  -4, 
and  -5.  Publication  T-1821-4  specifies  the  System  Operability  Test  (SOT) 
procedures,  which  are  devised  such  that  all  electrical,  mechanical , and 
hydraulic  components  of  the  ASROC  System  are  tested  to  a full  working  load. 
The  test  can  only  be  fully  conducted  when  all  weapons  have  been  off-loaded. 
Since  this  analysi:  has  not  indicated  any  significant  recurring  corrective 
maintenance  actions,  no  specific  repairs  beyond  replacement  of  hydraulic 
hoses  and  blast  door  seals  can  be  identified  as  being  periodically  required. 
Therefore,  it  is  recommended  that  the  SOT  provided  in  NAVSECPHILADIV 
Publication  T-1821-4  be  used  as  a pre-BOH,  pre-SRA,  and  pre-ROH  testing 
procedure  for  the  identification  of  necessary  system  repairs.  The  same 
test  conducted  following  system  repair  would  function  as  an  acceptance 
test . 

3.6.2  Recommendations 


The  following  near-term  actions  are  recommended: 

• Specify  the  SOT  NAVSECPHILADIV  Publication  T-1821-4  as  the 
required  pre-overhaul  and  pre-SRA  test.  Specific  repairs  should 
be  identified  on  the  basis  of  these  test  results. 

• Specify  the  SOT  as  the  required  post-repair  acceptance  test. 

3.7  LOGISTIC  SUPPORT  IMPROVEMENTS 
3.7.1  Discussion 


During  this  analysis  it  was  discovered  that  the  installation  of 
ShipAlts  FF-1052-30K  and  FF-1052-7 3-K,  which  provides  a full-power  ram 
capability  for  the  ASROC  Direct  Loader  System  and  provides  maximum  opera- 
tional safety  and  maintenance  standards  by  modification  to  ASROC  Direct 
I/oader  System,  respectively,  results  in  a change  in  the  APL  number  as- 
signed to  the  ASROC  Direct  Loader  System.  Installation  of  these  two 
ShipAlts  has  been  reported  as  complete  on  all  but  one  FF-1052  Class  ship, 
but  all  maintenance  actions  during  the  data  period  were  reported  using  the 
old  APL  numbers.  As  indicated  in  Table  3-1,  all  maintenance  reported 
against  the  ASROC  elect rohydraulic  hoist  and  the  traveling  bridge  crane 
was  under  APLs  681060009  and  572380003,  respectively.  Completion  of 
ShipAlts  FF-1052-3O-K  and  FF-1052-73-K  results  in  these  APLs  being  super- 
seded by  APL  581060019.  Since  many  of  these  ShipAlt  installations  were 
completed  during  the  data  period  used  in  preparation  of  this  report,  some 
maintenance  actions  should  have  been  reported  using  the  new  APL;  however, 
none  were  reported.  It  is  assumed  that  the  ships  are  not  aware  that  the 
applicable  API.  number  has  been  changed.  It  is  therefore  suggested  that 
all  FF-1052  Class  ships  bo  advised  of  the  change  in  API.  numbers  for  the 
ASROC  Handling  Equipment , and  that  copies  of  the  new  APT,  be  provided. 


APL  854420022  for  the  Torpedo  Handling  Equipment  in  Number  1 Magazine 
does  not  list  any  associated  APLs  and  does  not  provide  spares  information 
for  the  AKO  model  7776C  chain  hoist  or  its  associated  lubricators.  Discus- 
sions with  NAVSEC  technical  personnel  indicated  that  ships  frequently  call 
for  information  on  how  to  obtain  repair  parts  for  the  chain  hoist  since  it 
is  not  covered  under  APL  854420022.  NAVSEC  personnel  stated  that  they  have 
customarily  referred  the  ships  to  the  manufacturer  of  the  chain  hoist  for 
that  information  since  they  wore  unaware  of  an  applicable  APL.  During  this 
analysis,  APL  581090001  was  identified  as  being  applicable  to  the  ARO  model 
7776C  pneumatically  operated  chain  hoist  installed  as  part  of  the  Torpedo 
Magazine  Handling  Equipment.  It  is  suggested  that  APL  854420022  for  the 
Torpedo  Handling  Equipment,  Number  1 Magazine  be  revised  to  reflect  the 
associated  APLs,  including  the  ARO  chain  hoist  previously  identified,  the 
lubricators,  and  any  other  installed  equipment  associated  with  the  Torpedo 
Handling  Equipment,  Number  l Magazine.  In  addition,  ShipAlt  FF-1052-438-K 
has  boon  issued,  which  improves  safety  by  adding  powered  traversing  and 
manual  hoisting  capabilities  and  by  modifying  the  manual  traversing  instal- 
lation. The  addition  of  a second  pneumatically  powered  hoist,  as  well  as 
the  other  modifications  implemented  by  this  alteration,  will  introduce 
additional  revisions  into  API.  854420022.  It  is  recommended  that  the  impact 
ot  ShipAlt  FF-1052 — 138-K  be  considered  during  the  suggested  revision  of  APL 
854420022.  Instul lat ions  are  scheduled  to  commence  in  FY  78  and  continue 
through  FY  78  and  FY  80. 

3.7.2  Re ci >mmendat  ions 

The  following  near-term  actions  are  recommended: 

• Advise  all  FF-1052  Class  ships  that  APL  581060019  is  currently 
applicable  for  the  ASROC  Handling  System  and  ensure  that  a copy 
is  on  board. 

• Advise  all  FF-1052  Class  ships  that  APL  581090001  is  applicable 

for  the  ARO  model  77700  pneumatically  operated  chain  hoist  installed 
in  Torpedo  Number  1 Magazine. 

For  the  long  term,  it  is  recommended  that  API.  854420022  for  the 
Torpedo  Handling  Equipment,  Number  1 Magazine  be  revised  to  reflect  the  ap- 
plicable APLs  of  all  peripheral  equipments  supporting  the  Torpedo  Handling 
Equipment,  uu  luding  those  equipments  added  by  ShipAlt  FF-1052 — 138-K. 

3.8  MAINTENANCE  STRATEGY 

Result.-,  of  this  analysis  have  shown  that  the  components  of  the  FF-1052 
Class  Weapons  Handling  Systems  have  not  generally  required  a large  amount  of 
corrective  maintenance  and  haw  given  no  indication  of  a requirement  for 
major  overhaul  on  a periodic  basis.  It  is  concluded  that  current  PMS 
requirements,  including  those  for  weight  testing,  are  adequate  to  maintain 
the  Weapons  Handling  Systems  in  a satisfactory  state  of  material  condition 
during  an  extended  operating  cycle  and  can  be  used  to  identify  the  need 
for  corrective  maintenance.  All  expected  corrective  maintenance  during  the 
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oivr.it  ing  ovolo  cun  bo  aeeompl  ished  by  Ship's  t'oi  oo  |vi  sonnol  assisted,  as 
necessary , by  .vn  IMA.  The  periodic  conduct  of  weight  testing  for  the 
weapons  handling  equipment  should  bo  scheduled  for  accomplishment  on  a 
hard-time  basis  in  the  IT- 1052  Class  Maintenance  V'lan . Specific  repairs 
t egui  red  dui  ing  t hi'  Baseline  Overhaul  and  follow— on  KQH  s.hould  be  identified 
on  the  bus i s ot  system  testing.  The  System  Operability  Tests  described  in 
NAVSKOPHII-APIV  Publication  T-1821-4  should  be  used  to  identify  specific 
repair  iv.p..  i i ■.  'men  t ' t i thi'  A;.  K.V'  and  HAKPiVN  handling  system  prior  t o 
baseline  Oveihaul,  intra-cycle  SKAs  , and  follow-on  KOtts . 


t.o  UASV'MNK  OVKKHAl”. . KKtflltKKMKNTS 

I The  Pane  line  Overhaul  (BOH)  concept  is  designed  to  accomplish  the 

I maintenance  aot ions  that  ate  necessary  to  restore  a ship  tv'  a condition 

I m whiih,  with  a well  engineered  and  executed  maintenance  program,  it  can 

I be  expected  to  perform  sat  is taetori ly  over  an  extended  operating  cycle. 

I In  keeping  with  this  policy,  the  following  maintenance  actions  should  be 

1 added  to  the  Baseline  SARP  toj  Baseline  Overhaul  ( BOtO  of  VP- 1052  Class 

I ships,  dated  1 March  1478. 

H • Add  the  following  .lotions  to  sWllNs  ‘'22AOIA  and  722A02A: 

••  Kepi. ice  ill  flexible  hydraulic  hoses. 

••  Aoeomp  l i sh  additional  tepai  i as  shown  to  tv  newssary  as 

a result  ot  the  System  Operability  Test  (SOT)  (NAVSV.CPHI IADIV 
1'u.bl  i oat. ion  1'-  IS2  l-  l ' . 

••  Accomplish  pos t repaii  testing  by  using  the  SOT  of  NAVSEC- 
PHILAPU  Publication  T-1821--*. 

• Add  r e 'ollowing  action:,  to  SW1-1N  li"'A0lA:  replace  ASKOO  blast 
door  seals. 

A complete  ' . .-.t  i rs;  ■'!  the  Baseline  Overhaul  Kegui  rements  is  given 
in  Table  -l-l. 


t.  10  INTRA-CVO!  K MAIN  P 'NANO!'  K!\M'  l KV.MVN  I'S 

Die  pi  unary  maintenance  to  be  aceompl i shed  during  the  operating 
cycle  is  described  the  PM:1-  tot  t lit-  Weapons  Handling  Systems,  as  modified 
by  tecemv.etid.it  io:  - ot  t i leport.  11  le  on  ly  additional  maintenance  act  ion 
identified  a being  re. pitted  icutinely  during  the  operating  cycle  is 
rep  1, tv 'emeu  t ot  the  .ASKiV  blast  dooi  seals  (NSN  ":’-S  ' 40-44  182  47  4 at  In- 
to 4 ’-month  interval-..  the  system  Ope  r.ibi  1 i t y Pest  toi  t !’.<■  ASKOO  Piled 
louder  System,  descr  i bed  m NAVSKiTHILAPIV  Publication  T- 1821-4,  should 
Iv  accompli  hv'd  pitot  to  v'.ich  SKA.  Necessary  repairs  ot  this  system 
should  be  determined  (torn  t he  test  results. 


In 
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FOLLOW-ON  ROM  REQUIREMENTS 


The  results  of  this  analysis  indicate  that  the  follow-on  ROH  require- 
ments are  identical  to  those  for  the  Baseline  Overhaul.  Installation  of 
the  HARPOON  Weapons  System  provided  for  by  ShipAlt  FF-1052-114-K  may  present 
unique  problems  in  weapons  handling  not  currently  evident.  However,  the 
System  Operability  Test,  previously  discussed  and  recommended  as  the  basic 
test  for  determining  the  need  for  corrective  maintenance  for  the  ASROC 
Direct  Loader  System,  was  developed  to  include  HARPOON  handling;  therefore, 
no  major  problems  are  expected. 


CHAPTER  FOUR 


CONCLUSIONS  AND  RECOMMENDATIONS 


4.1  CONCLUSIONS 

Significant  conclusions  resulting  from  this  Review  of  Experience  are 
as  follows: 

• The  Weapons  Handling  Systems  of  FF-1052  Class  ships  have  not  been 
major  contributors  to  the  corrective  maintenance  burden. 

• Major  restorative  maintenance  for  the  Weapons  Handling  Systems 
will  not  be  required  during  the  Baseline  Overhaul  (BOH)  or  during 
the  Engineered  Operating  Cycle  (EOC) . 

• Ship's  Force  personnel  are  normally  capable  of  maintaining  these 
systems  with  occasional  Intermediate  Maintenance  Activity  (IMA) 
assistance . 

• Current  PMS  procedures,  as  modified  by  recommendations  of  this 
report,  are  adequate  to  maintain  the  Weapons  Handling  Systems 
throughout  the  EOC. 

• The  determination  of  specific  repairs  to  be  accomplished  on  the 
ASROC  Direct  Loader  System  during  BOH,  intra-cycle  SRAs,  and 
follow-on  ROHs  should  be  made  on  the  oasis  of  the  System  Operability 
Test  (SOT)  results  (as  defined  in  NAVSECPHILADIV  Publication 
T-1821-4) . Post-repair  testing  should  be  accomplished  by  using 

the  same  procedure. 

• Continued  reliable  operations  of  the  Weapons  Handling  Systems  can 
be  expected  with  the  performance  of  the  recommended  maintenance 
actions  listed  in  Table  4-1. 


4.2  RECOMMENDATIONS 


Corrective  actions  and  planning  activities  identified  by  this  ROE  are 
categorized  as  follows: 


• Baseline  Overhaul  Requirements 

• Intra-Cycle  Maintenance  Requirements 


. 
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• Follow-On  ROH  Requirements 

• Planned  Maintenance  System  (PMS)  Changes 

• Reliability  and  Maintainability  Improvements 

• Depot-Level  Improvements 

• IMA-Level  Improvements 

• Integrated  Logistic  Support  Improvements 

Specific  recommendations  are  summarized  in  Table  4-1.  A detailed  listing 
of  PMS  changes  is  included  in  the  DDEOC  MRC  Evaluation  Table  of  Appendix  C. 
All  recommendations  resulting  from  this  analysis  are  summarized  in  the  DDEOC 
Action  Table  presented  in  Appendix  D. 
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SELECTED  SOURCES  OF  INFORMATION 


The  following  sources  of  information  were  used  as  the  basis  for  the 
Review  of  Experience  of  the  Weapons  Handling  Systems: 

1.  Generation  IV  MDS  Part  and  Maintenance  Data  for  DE/FF-1052  Class 
for  the  period  1 January  1970  through  31  October  1976. 

2.  CASREPs  for  the  FF-1052  Class  for  the  period  1 January  1972 
through  30  June  1976. 

3.  Technical  Manual  - NAVSHIPS  0901-470-0002,  Chapter  9480. 

4.  Technical  Manual  - NAVSEA  0901-LP-700-0000 , Chapter  700. 

5.  Type  Commander's  COSAL,  SURFLANT,  25  May  1976  and  SURFPAC,  23 
June  1976. 

6.  NAVSHIPS  0975-000-2010,  Type  I Equipment  Manual  for  Torpedo 
Handling  Equipment,  dated  1 May  1968. 

7.  NAVSHIPS  0975-00-4010,  Type  I Equipment  Manual  for  ASROC  Missile 
Handling  Equipment,  dated  July  1970. 


8.  NAVSEAINST  1049.2,  Portable  Ordnance  Handling  Equipment  Allowance 
for  AAW  and  ASW  Ships,  dated  25  March  1975. 


*«* 
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APPENDIX  A 


BOUNDARIES  OF  THE  WEAPONS  HANDLING  SYSTEMS 


This  appendix  presents  the  boundaries  of  the  Weapons  Handling  Systems 
as  defined  for  this  analysis.  Table  A-l  lists  the  major  components,  and 
quantity  of  each,  found  on  each  ship.  In  developing  this  table,  an  attempt 
was  made  to  resolve  inconsistencies  among  Type  Commander's  COSAL  and  MDS 
reporting  data,  but  all  such  inconsistencies  could  not  be  resolved.  This 
configuration  is  the  best  estimate  from  all  available  data  sources. 


A-l 


FF- 1052  CLASS  WEAPONS  HANDLING  SYSTEMS 


(continue*!) 


'Equipment  to  be  replaced  by  Mk  137  Mod  0 or  1 . 

•20 OO-pound  air  noists  will  be  replaced  with  one  of  the  following  Gardner -lie  v»r  hoist  models  during  HARPOON  installation  --  Models  B62V40L,  862V40*  882V30L-S,  862V30-S. 
•Hoisting  bar  f AERD- G4A ) will  be  replaced  by  Weapon  Carrier  Mk  57  Mod  ■>. 


APPENDIX  B 


CASREP  SUMMARY 


Fifty-two  CASREPs  for  the  FF-1052  Class  Weapons  Handling  Systems, 
covering  the  period  from  1 July  1973  through  30  June  1976,  were  analyzed 
to  determine  the  types  of  critical  failures  experienced.  These  results 
are  shown  in  Table  B-l,  categorized  by  type  of  failure. 

To  determine  the  rate  of  CASREP  submission  against  the  systems,  the 
total  number  of  CASREPs  was  divided  by  the  total  ship  operating  years 
during  the  CASREP  data  period.  Thus 

CASREPs 52 

Ship  Operating  Years  114.4 


0.45  CASREPs  per  Ship  Operating  Year 


3 
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Table  B-l . CASREP  SUMMARY  FOR  THE  WEAPONS  HANDLING  SYSTEMS 


Reason  for  CASREP 

ASROC  Electrohydraul ic  Hoist  (APL  581060009) 

Faulty  Part 

Hydraulic  Problem 

Initial  Installation 
Electrical 

Miscellaneous 

Alignment 

Cannibalization 

Personnel 

Unknown 

Subtotal 

ASROC  Traveling  Bridge  Crane  (APL  572380003) 

Faulty  Part 

Hydraulic  Problem 

Initial  Installation 
Electrical 

Alignment 

Personnel 

Unknown 

Subtotal 

Mk  13  Mod  0 BPDSMS  Loader  (APL 

006220063) 

Faulty  Part 

Initial  Installation 

Design 

Subtotal 

ASROC  Hand  Pump  (APL  016240035) 

Faulty  Part 

Hydraulic  Problem 

Subtotal 

ASROC  Over-the-Side  Handling  Air  Hoist 
(APL  580540022) 

Failed  Parts 

Subtotal 

5”/54  Ammunition  Pneumatically 
Whip  Hoist  (APL  580630057) 

Operated 

Failed  Parts 

Subtotal 

ASROC  Loader  System  Hydraulic  Power  Unit 
(APL  016750004) 

Burned  Up 

Subtotal 

Grand  Total 

B-3 

Number 

of 

CAS REP s 


Percent  of 
Total  CASREPs 


Number 

of 

Ships 

Reporting 


PRECEDING  FiflS  blank 
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)C  MRC  EVALUATION 


SHIP  CLASS.  FF-1052 

SMA  NO: 2 lfi-722 

SYSTEM.  Weapons  Handling  Systems 


i-mroRT  ns 
t-  AT«»  HO 


,S  No  Develop  an  annual  PMS  requirement  to  visually 
inspect  and  hydrostatically  test  to  150  psig 
all  installed  and  portable  flexible  air  hoses 
used  in  the  Weapons  Handling  Systems.  Indi- 
vidual ships  are  to  prepare  equipment  guide 
lists . 
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APPENDIX  D 


DDEOC  ACTION  TABLE 


DDEOC  action  items  are  presented  in  the  table  of  this  appendix.  The 
table  is  formatted  to  provide  the  implementation  status  of  changes  through 
completion  of  the  Class  Maintenance  Plan  and  to  serve  as  a ready  reference 
to  specific  sections  in  Chapter  Three  that  address  in  detail  the  problem 
involved. 


ACTION  ITEM* 


DDEOC  ACTION  TABU 


STATIC  AND  DYNAMIC  LOAD 
TESTING 


FLEXIBLE  HYDRAULIC  AND 
AIR  HOSES 


ASROC  BLAST  DOOR  SEALS 


ASROC  SYSTEM  OPERABILITY 
TEST 


LOGISTIC  SUPPORT 
IMPROVEMENTS 


7 

DOEOC 

EVALUATION  •* 

3 

ACTION  ITEM  DESCRIPTION 

4 

REPORT 
REFERENCE 
(PARA  1 

5 

RES* 

1.  Accomplish  all  static  and  dynamic  load 
tests  (identified  in  Table  3-2)  during 
the  last  month  of  BOH  and  follow-on 
ROHs. 

3.2 

NAVSE 

2.  DDEOC  Program  schedule  IMAs  and 

industrial  facilities  to  accomplish 
all  required  intra-cycle  load  testing 
on  a hard- time  basis. 

3.2 

NAV£ 

1.  Replace  all  flexible  hydraulic  hoses 
in  the  ASROC  Direct  Loader  System 
during  BOH  and  each  succeeding  ROH. 

3.3 

NAVE 

2.  Develop  an  annual  PMS  requirement  to 
visually  inspect  and  hydrostatically 
test  to  150  psig,  all  flexible  air 
hoses  used  in  the  Weapons  Handling 
Systems. 

3.3 

NAVJ 

1.  Replace  ASROC  blast  door  seals  at  BOH 
and  at  36-  to  40-month  intervals 
thereafter. 

3.4 

NAVI 

1.  Specify  the  System  Operability  Test  of 
NAVSECPHILADIV  Publication  T-1821-4 
for  use  as  a pre-BOH,  pre-SRA, and  pre- 
ROH  testing  procedure  to  identify 
necessary  repairs. 

3.6 

NAV! 

2.  Specify  the  system  operability  test  as 
the  required  post-repair  acceptance 
test. 

3.6 

NAV 

1.  Advise  all  FF-1052  Class  ships  that 

APL  581090001  is  currently  applicable 
for  the  ASROC  Handling  Systems  and 
ensure  that  a copy  is  on  board. 

3.7 

NAV 

2.  Advise  all  FF-1052  Class  ships  that 

APL  581090001  is  applicable  for  the 

ARO  model  7776C  pneumatically  oper- 
ated hoist  installed  in  Torpedo 

Number  1 Magazine. 

3.7 

NAV 

* NOTE  1 

* NOTE  2 
t NOTE  3 


DEVELOPING  ACTIVITY  FILL  IN  THE  FOLLOWING  BLOCKS:  la,  b;  3,  4,  5 (IF  KNOWN),  6a,  IF  REQUIRED  FOR  CONTINUATION  C 
DDEOC  EVALUATION  - APPROVED,  FURTHER  STUDY  REQ'D,  ETC. 

RESPONSIBILITY  - ACTIVITY  RESPONSIBLE  FOR  TAKING  THE  ACTION. 


DDEOC  ACTION  TABLE 


HI  PORI 
HIIIHINCI 
(PARA  1 


RISPONSIBIl  It V > 


3.2  NAVSEA  934 


NAVSEA  934 


NAVSEA  934 


NAVSEA  04 


SCHI OULING  OATES 


SHIP  CLASS  EF-1052 

SMA  NO  216-722 

SYSTEM  weapons  Handling  Systems 


t 

REMARKS.  FUNDING 

IMPLICATIONS.  ETC. 

ACfUAt  A CHON  I Akl\ 

NAVSEA  934 


NAVSEC 


NAVSEC 


NAVSEC 


NAVSEC 


RED  LOR  CONTINUATION  OF  DEVELOPING  ACTIVITY  TASK  7.  AS  NFCESSARY 


r 


ODEOC  ACTION  TABLE 


ACTION  ITEM* 

— 

3 

ACTION  ITEM  DESCRIPTION 

4 

REPORT 

1 

b 

TITLE 

HMi 

(PARA  ) 

LOGISTIC  SUPPORT 
IMPROVEMENTS  ( continued) 

3.  Revise  APL  8S4420022  for  the  Torpedo 
Handling  Equipment,  Nunber  1 Magazine 
to  reflect  the  applicable  APLs  of  all 
peripheral  equipments  supporting 
torpedo  handling  equipment,  including 
those  components  added  by  ShipAlt  FF- 
1052-438-K. 

3.7 

NAVSEC 

• NOTE  1.  DEVELOPING  ACTIVITY  FILL  IN  THE  FOLLOWING  BLOCKS:  la,  b:  3;  4:  5 (IF  KNOWN);  6a,  IF  REQUIREO  FOR  CONTINUATION  C 
**  NOTE  2:  DDEOC  EVALUATION  - APPROVED,  FURTHER  STUD’  REQ'D,  ETC. 
t NOTE  3:  RESPONSIBILITY  - ACTIVITY  RESPONSIBLE  FOR  TAKING  THE  ACTION. 


I 


